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ABSTRACT 

Long-range biomedical manpower needs up to 1965 have 
been projected and the best estimate indicates that there will be an 
increase from 64,000 workers in 1965 to 150,000 in 1985. The related 
expenditure is expected to increase fro* 1.9 billion dollars to 15.7 
billion dollars in the same period. Alternate predictions, based on 
other possible econoaic policies, lead to different results. The 
aethods used, and the assuaption made, for each projection are 
discussed. The period from 1947 to 1967 is used for a base, and a 
comparison of similar projections made in 1961 with the actual 
figures up to 1967 demonstrates the utility of the model. The 
projections imply that there will be (a) a need to fully utilize 
Ph.D.'s research skills; (b) a decrease in the proportion of M.D.'s 
trained as clinical investigators; {c) continued need for expansion 
of National Institute of Health training facilities; and (d) a need 
to continue accelerating expansion of facilities and equipment for 
health research. Appendices tabulate the projections, define 
bioaedical research, and list localities wheie graduate education is 
expected to significantly expand. (AL) 
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FOREWORD 



| The period immediately ahead presents challenges and opportunities un- 

para deled in American history. Advances in the character and quality of 
health care and the improvement of tho health of American pcopL through 
research will require accelerated expansion in the supply of health manpower 
for service, research, and education. This acceleration fortuitously coincides with 
the surge of ‘22-year olds seeking graduate and professional education and, 
subsequently, postdoctoral training and careers in medicine and related health 
professions. Meeting tho challenge will demand : (1) Substantial expansion of 
existing institutions; (2) upgrading of weaker institutions with the potential 
of reaching excellence; and (S) the creation of 25 now medical schools and 
nearly 150 new graduate schools, about one-half of whom plan doctoral pro- 
grams In the health sciences. 

The future growth of health research is the cardinal determinant of the 
need for trained biomedical manpower. An effort to look ahead for two decades 
Is speculative and necessarily tinged with uncertainty. Many as yet unforeseen 
forces are bound to influence the growth of biomedical research duriiig this 
20-year span. Some of these forces, like the 1005-1068 escalation in Vietnam, 
have depressed growth. As the outlook brightens, however, it is anticipated that 
the rate of advance of biomedical research will be accelerated, responsive to 
the health needs of the American people and taking full advantage of scientific 
opportunities. Recognising the inevitability of peaks and valleys that will reflect 
the impact of such unique and spedfv' circumstances, long-range projections 
of national biomedical manpower needs for research, teaching, and related 
service activities provide the most, useful frame of reference for the develop 
ment of plans for Kill training activities. 

Four different methodological approaches have been utilised in developing 
alternate projections of long-range biomedical research manpower needs. Fir#, 
because of the direct connection between dollar support for biomedical research 
and the utilisation of scientific capability, alternative levels of fhe Nation’e 
investment for biomedical research (1205-65) have been eetima'ed, in terms of— 

(1) continuation— at a diminished rata— of long-term secular growth in 
expenditures for biomedical research, in relation to the Nation's eco- 
nomic capability (OXP) and 

(2) prolongation of the current (1967-69) constrains on the nondefense 
aspects of Federal programs. 

To derive the estimated manpower for research, teaching, and related service 
activities, alternative dollar levels of support for biomedical research have 
been related to a projected expenditure per professional worker for each of the 
6-year periods, 1965-70, 1970-75, 1975-60, and 1950-65, to derive estimated 
biomedical manpower needs. 
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An opposite approach has been taken by projecting the probable size of 
the labor force of highly trained maiijiower for research, teaching, ami related 
service activities; in effect, this approach sets up|>er limits upon future man- 
power requirements. 

In contrast to these two macro approaches, two appraisals have been made 
of biomedical research ina»|x>wer needs at the micro level. Quantitatively, we 
have assessed the high priority functional staffing requirements to pin|>oint 
specific biomedical man|>ower needs for — 

(1) Staffing medical schools and other health professional schools, 

(2) providing facuUy for biomedical components of graduate schools and 
for advanced undergraduate education, and 

(8) staffing specialized biomedical research centers in the national interest, 
e.g., cardiovascular research and training centers, eye research in- 
stitutes, population research centers, environmenta' health research 
and training centers, and institutes for the study of aging. 

Qualitatively, ,re have taken into account critical shortage categories such 
aa bioengineering, behavioral sciences, environmental health sciences, clinical 
investigation, and the neuroscience*. 

The “best judgment'* projection of manpower needs for the futuis is based 
upon continuation— at a diminished rate — of the long-term secular growth in 
support for biomedical research, in relation to the growth in GNP. The ethical 
assumptions in making this projection are that : 

1. The koy factors influencing the growth of biomedical research are (1) 
the thrust and promise of scMice, (2) human needs and expectation*, 

(3) population dynamics and the institutional base of biomedical science, 
and ( 4 ) economic capability. 

2. The future cost per professional worker wi’l continue to rise but at a 
slower rate than the experience of the past decade. 

The implications of the projections are clear and call for action now to 
assure an adequate supply of highly trained biomedical manpower for the 
future: 

1. By 1985, 180,000 professional workers will be needed for biomedical 
research, education, and related service activities. 

2. Ph. D. 1 # will comprise a steadily Increasing share of biomedical research 
manpower, with major increments from the behavioral sciences, engi- 
neering, mathematic*, and the physical sciences. 

3. The preportion of biomedical research conducted by industry will rise 
in consonance with the extensive utilization of systems analysis tech- 
nique* and growing opportunities for development of end products which 
will improve diagnosis, therapy, and rehabilitation. 

4 . Staffing new medical schools and graduate school* and facilitating the 
sorely needed expansion of existing institutions constitutes a major fore- 
seeable manpower need. 



The conclusions presented in this report pose a host of broad policy issues: 

1. What proportion of GiN’P should be devoted to biomedical research f 

2. What measures will be most effective in changing the M.D.-Ph. D. bio- 
medical research manpower mix 1 

3. What is the desirable level of Federal support of graduate and medical 
education to increase and to enrich supply during the next, two decades! 

4. Can wo depend upon the market to attract nontraditional Ph. D.’a (bo- 
havioral sciences, mathematics, and engineering) into biomedical 
research or should we intervene with training programs tailored to 
induce participation during the formative period of graduate study! 

b. What kinds of facilities will lx? needed, where, when, and what will they 
cost for : 

a. Teaching 

b. Research 

All reports in the Rr tourer * forfJrdical Rararrh series are prepared under 
the direction of !>r. Herbert II. Rosenberg, Director, Office of Resources 
Analysis, Office of the Associate Director, Program Planning and Evaluation. 
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SUMMARY 



The future growth of health research is the car- 
dinal determinant of the need for trained biomedi- 
cal manpower. An effort to look ahead for two 
decades is speculative and necessarily tinged with 
uncertainty. Many as yet unforeseen forces are 
bound to influence the growth of biomedical re- 
search during this 20-year span. Some of these 
forces, like the 1965-68 escalation in Vietnam, have 
depressed growth. Recent changes in the Selective 
Service law and regulations may depress graduate 
enrollment and subsequent Ph. D. output over the 
short run. As the outlook brightens, however, it is 
anticipated that the rate of advance of biomedical 
research will be accelerated, responsive to the 
health needs of the American people and taking 
full advantage of scientific opportunities. Recog- 
nizing the inevitability of peaks and valleys that 
will reflect the impact of such unique and specific 
circumstances, long-range projections of national 
biomedical manpower needs for research, teaching, 
and related service activities provide the most use- 
ful frame of reference for the development of 
plans for NIH training activities. 

Approaches to Estimating Biomedical Man- 
power Needs for the Future 

Long-range biomedical manpower needs have 
been projected in this report following four dif- 
ferent methodological approaches in relation to: 
(i) the probable course of fiscal capability, (2) 
high priority functional staffing requiiements for 
the nonprofit sector, (3) probable size of the avail- 
able labor force for biomedical research, and (4) 
critical manpower shortage areas. 

First, because of the direct connection between 
dollar support for biomedical research and the 
utilization of scientific capability, alternative 
levels of the Nation’s investment for biomedical 
research (1665-85) have been estimated, in terms 
of — 



(a) continuation — at a diminished rate — of 
long-term secular growth in expenditures 
for biomedical research, in relation to the 
Nation’s economic capability (GNP) and 

(b) prolongation of t In current (1907-09) con- 
straints on the nondefense aspects of Fed- 
eral programs. 1 

To derive the estimated manpower for research, 
teaching, and related service activities in 1970, 
1975, 1980, and 1985, the alternative dollar levels 
of support for biomedical research have been re- 
lated to a projected expenditure per professional 
worker for each of the 5-year periods, 1965-70, 
1970-75, 1975-80, and 1980-85, to derive estimated 
biomedical manpower needs (Seech. lll,pp. 35 ff). 

Second . an assessment of the high priority func- 
tional staffing requirements for the nonprofit 
sector, 1967-75, has been developed to pinpoint 
specific biomedical manpower needs:. The estimate 
yielded by this microanalylic approach compares 
closely with the “best judgment” projection for the 
nonprofit sector (See ch. Ill, pp. 50 If). 

Third, the biomedical research manpower for 
1985 has been estimated from projections of the 
probable size of the available labor force of highly 
trained manpower for research, teaching, and 
related service activities (See ch. Ill, pp. 43 If). 

Fourth, another approach, only partially sus- 
ceptible to quantification, has been the identifica- 
tion of critical shortage categories. Despite the 
lack of precise estimates, thi3 approach should 
contribute to the development of NIH training 
plans and programs aimed at expanding the supply 
of biomedical manpower in these critical shortage 
categories (See ch. Ill, pp. 55 If). 

1 There is no Inherent certainty about either of these 
dl. rgent assumptions Secular trends can be modified by 
future developments. While It seems unlikely that the cur- 
rent situation will be prolonged much longer, this assump- 
tion cannot be dtsruls^ without appraising ltd probable 
implications. 
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Alternative Projections 

The best judgment 'projection of manpower 
needs for the future for biomedical research, teach- 
ing, and related service activities is based upon con- 
tinuation — at a diminished rate — of the long-term 
secular growth in support for biomedical research. 
This projection indicates that biomedical research 
manpower needs would increase from 64/00 in 
1965; to 71/00 in 1970 / 100/M in 1976; 130,000 in 
1980; and 150/00 in 1985, The related expendi- 
tures for biomedical research (in 1967 constant 
dollars) would increase from $1J9 billion in 1965, 
to 82.9 billion in 1970 ; $5 A billion in 1975 ; *9.7 
billion in 1980 ; and $15,7 billion in 1985 . 

In making these projections, it has been assumed 
that expenditures (in 1967 constant dollars) per 
professional worker would continue to increase at 
the rata of 6 percent a year for the Government 
and nonprofit sectors and 7 percent a year in indus- 
try — the same rates experienced during the decade 
from 1954 to 1965. Rising expenditures per pro- 
fessional worker during the seventies and eighties 
will reflect the following factors: (1) Greater use 
of more complex, automated, and precise instru- 
mentation and other costly research equipment; 
(2) the operation of large-scale population studies 
requiring use of computerized techniques ; (3) 
greater involvement of technicians and supporting 
staff for the efficient conduct of research by the 
principal investigator and his collaborators; and 
(4) a higher proportion of more costly applied 
research and development. As a consequence, ex- 
penditures per professional worker in biomedical 
research are projected to increase from $30,000 in 
1965; to $41,000 in 1970; $55,500 in 1975; $75,000 
in 1980; and $105,000 in 1985 (expressed in 1067 
constant dollars). 

The austerity projection (alternative C) is based 
upon the assumption that the current (1968-69) 
stringent fiscal constraints may be prolonged in- 
definitely, Using the same methodological pro- 
cedure, this assumption results in a cteady drop in 
biomedical research manpower requirements from 
64/00 in 1965 ; to 63400 in 1970 ; 56/00 in 1975; 
50,700 in 1980 ; and 44/00 in 1985 . This would 
represent a net reduction of 20,000 workers — 
almost one-third below the number engaged in 
biomedical research in 1965. The related expendi- 
tures for biomedical research (in 1967 constant 
dollars) would increase from $1£ billior * in 1965; 
to $2/1 billion in 1970 ; $3.1 billion in 1976 ; $311 
billion in 1980 ; and $4£ billim in 1985 . 



In the decade from 1957 to 1967, medical 
research expenditures trebled as a proportion of 
GNP; the best judgment projection is based on 
a trebling in two decades, 1967-1985, Conversely, 
the austerity projection posits no further increase 
in the allocation of resources for biomedical 
research, expenditures for biomedical research 
remaining constant as a proportion of GNP, 
1967-85. 

Factors Influencing the Growth of Biomedical 
Research 

The key factors influencing the growth of bio- 
medical research are; 

1. The Thrust and Promfio of Science.— The 

progress of science has revolutionized the range of 
diagnostic, therapeutic, and preventive capability 
available for medical and health services. It is 
anticipated that the prospect for even more revolu- 
tionary findings will compel greater and broader 
research efforts. This prospect is coupled with the 
urgent need for transforming both current and 
new information into diagnostic, therapeutic pre- 
ventive technology, and the utilization of this 
advanced technology to improve (’ e delivery of 
services (Seech. III). 

2. Human Needs and Expectations. — Despite the 
enormous progress in medicine and health, the 
scientific base of knowledge and technology 
remains critically limited. At the same time, 
advances in the social, economic, and scientific 
capability of the nation have greatly accelerated 
public and private expectations that health prob- 
lems will be diminished through further public 
action, These circumstances create a continuing 
condition of public demand for progress in both 
the science and practice of medicine. 

3. Dynamics of the Population and the /nsf/fu- 
l/onaf Base of Biomedical Sconce. — The first post- 
war birth cohort (1946) will reach age 22 in 1968. 
For that and subsequent years, there is the pros- 
pect of substantial increases in potential enroll- 
ment in graduate and health professional schools. 
As indicated in chapter II, (pp. 15 ff) the new 
Selective Service Act and regulations may channel 
these increases away from graduate schools into 
the Armed Forces. This trend will be reflected in 
pressure for increased graduate and professional 
educational capacity, through expansion of exist- 
ing facilities and creation of new ones, with in- 
creases in faculty, resource, and support require- 
ments. The Nation also faces critical problems in 
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